vMIA, a viral inhibitor of apoptosis targeting mitochondria.
Human cytomegalovirus encodes a powerful cell death suppressor vMIA (viral mitochondria-localized inhibitor of apoptosis), also known as pUL37x1. vMIA, a product of the immediate early gene UL37 exon 1, is predominantly localized in mitochondria, where it appears to form a complex with adenine nucleotide translocator, believed to be a component of the mitochondrial transition pore complex. vMIA suppresses apoptosis by blocking permeabilization of the mitochondrial outer membrane. Expression of vMIA protects cells against apoptosis triggered by diverse stimuli, including ligation of death receptors, exposure to certain cytotoxic drugs, and infection with an adenovirus mutant deficient in E1B19K. Deletion mutagenesis of vMIA revealed two domains that are necessary and, together, sufficient for its anti-apoptotic activity. The first domain contains a mitochondrial targeting signal. The function of the second domain is still unknown. vMIA does not share any significant amino acid sequence homology with Bcl-2, and, unlike Bcl-2 or Bcl-x(L), it does not bind BAX or VDAC. These structural and functional differences between vMIA and Bcl-2 suggest that vMIA represents a separate class of cell death suppressors. Experiments with vMIA-deficient CMV (human cytomegalovirus) mutants provide strong evidence that the anti-apoptotic function of vMIA is required to prevent CMV-induced apoptosis, and is necessary for viral replication. In addition to vMIA, UL37 encodes two longer splice-variant proteins, gpUL37 and GP37(M). Biological functions of these proteins have not yet been identified, and may be unrelated to their anti-apoptotic activity. The identification of vMIA and the finding that its anti-apoptotic function is required for CMV replication provides a rationale for the development of anti-CMV pharmaceuticals that would inactivate vMIA and thus restore apoptosis in cells infected with CMV.